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In this study, we improved the device performances by thinng a barrier layer. Fig. 1 shows a cross-sectional schematic of an InP-based HEMT studied in this study. We employed a 15-nm-thick pseudomorphic In 0.63 Ga 0.37 As channel layer, a 3-nm-thick InAlAs spacer layer, a Si-planar doped layer, and an InAlAs barrier layer. The thickness of the barrier layer, d, was changed from 5 nm to 20 nm. A 5-nm-thick InP etch-stopper is inserted to control a gate-recess etching process. The cap layer is 50-nm-thick InGaAs. We used an electron-beam lithography technique for both a gate-recess and a Y-shaped gate fabrication process. A gate electrode consisting of Ti/Pt/Au was evaporated on the InP layer and lifted off. Typical gate length, L g , is 130 nm. The transistors are fully covered with benzocyclobutene (BCB) dielectric film. After passivating the transistors with the BCB, Au-based interconnections were formed. The dependences of source resistance, R s , transconductance, g m , gate capacitances, C gs and C gd , and cutoff frequency, f T , of InP-based HEMTs on d were investigated.
We divided R s into 4 elements and analyzed the effect of thinning a barrier layer. The resistance originated from the large band discontinuity between InAlAs and InGaAs decreased by thinning a barrier layer, while the resistance in the gate-recessed region increased. As a result, InP-based HEMT with d=10 nm showed lowest R s . On the other hand, g m increased monotonically with d, due to the reduction of the gate to channel distance, and g m int reached to 2.6 S/mm at d=5 nm (Fig. 2) .
We also estimated f T by using small-signal measurements. f T increased with the reduction of d, since the increase of g m is more effective than that of the gate capacitances. This results in the improvement in noise characteristics (3) . 図 8 ゲート容量のゲート-チャネル間距離依存性 
